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?????????? ???????????? ???????????. ????????? ?????? ?????????? ??????????? ? ???????? ??????????
????? ?. ????????, ??? ????????????? ????????? ? ????????????? ?????? ???????????????? ???????????
????????? ???????? ?????, ??????????? ?? ???? ??????????, ? ????? ?? "??????? ??????" ?????????? ??
??????????? ??????? ????? ? ????? ?????, ????????????? ????????? ??????????? ????????? ??????? ?
?????????? ????????? ??????????????? ??????, ??????????? ??????????? ???????? ? ????????? ??
???????????? ???????. ????????? ?????????????? ??????????? ????? ???????? ??????????? ????? ?
??????????? ? ????????? ???????? ?????. ??????????? ??????????? ????? ??????????? ?? ????????????
???????? ??????????? ???????????????? ? ?????.
Abstract. Hygienic assessment of microelementosis in primary school children living on geochemical territory. 
Kuzminov B.P., Skaletska N.M. In this work we consider methods of solving urgent issues of prevention of violations 
of children’s health those who live in technologically contaminated areas. Content of pollutants in environmental 
objects of Sosnivka town as geochemical province was conducted. We made a comparative analysis of pre-pathological 
health indicators of children living on this territory, as well as "conditionally clean territory" by the elemental 
composition of children’s hair and blood content, intensity of lipid peroxidation and activity of antioxidant enzymes, 
parameters of physical development and condition of their actual nutrition. Correlations between exposure to toxicants 
of the environment and changes in the health of children was revealed. There was developed integrated scheme of 
measures for the prevention of technogenic microelementosis among children. 
???????????? ???????????? ?????? ?? ????-
???? ?????? ???? ?????’????? ????????? ???-
??????? ?????????? ?????????. ??????????? ????
???? ???????? ?????????? ?? ?????????????
?????????? ??????????? ? ???????? ????? ???-
?????? ????????? ?? ???????? ? ??? ???????????
????????????????, ??? ?????????? ??????????
??????? ???? ? ??????? ?? ???????? ?????????
[17, 19]. ???? ?? ???????? ?????????? ? ????????
???????? ?????? ?????????? ???????????????? ?
?????, ??? ?????????? ?? ?????????? ??????-
????? ??????????.
????? ?????? ??????????? ???? ???????????
?????????? ?????? ????? ??????’? ?????, ??
?????????? ?? ????????? ??????????? ?????????
?. ???????? ?? ?? ?????? «??????» ????????? ???
????????????? ???????????? ???????? ? ???
??????????? ????????????????.
????????? ?? ?????? ??????????
??????????? ????? ?????? ????????? ?? ??-
??????????????? ????????? ?? ???????? ?????-
????? ?? [9]. ?????????? ?????? ?????? ?????? ????
??????????? ?????? ? [3]. ??? ?????? ?????? ?
?????? ???? ???????, ?? ?????????? ? [3], ????-
??????????? ?? ??? ??? ??????????? ??????
[13] ?????? ? ?. 3.6 [3]. ?????????? ???????????
?????? ???? ????????? ?? ???? ??? «?????»
(?. ????) ? ????????????? ?????? ???????-???-
???????????? ??????? (???) [7]. ???? ??? ?????
????? ? ???? ??????????? ?? ? ????????? ??????
?. ???????? ?? ?????? 1994-2012 ??. ????????
?????? ?????????? ? ??????? ?????? ??????-
????? ?????????? ?????? ???? ????????????????
?? ?????????????????? ?????????????? ???????-
????????? ?????????-???????????????? ???????
(???). ??????????? ????? ???????????? ???????
? ?. ???????? ?? ????? ??????? ??????, ?????
????????, ????? ????????, ??????????, ???????-
??????, ?????????? ????? ????????? ?? ??????-
??????????? ????????? [10, 12] ??????? ?
???????????? ???????????? ??????? ???????-
????????? ???. ??? ?????? ??????????? ????-
???????? ??????? ????????? ?????????? ??-
??????? ???????? ??????????? ??????????? ?
?????????? ????????? ??????????? ?????? ? [4].  
?????????? ?????????????? ?????????? ???-
???’? ????????? ?????? ???????????? ?????-
????? ????? 7-10-??????? ????, ??? ?????????? ?
???????? ????????? ? ?. ???????? ? ?. ??????
??????. ????????? ?????????? ????? ??????? ??
????? ??????? ??? [6, 7], ????????????? ????????
???????????? ????????? ??????? (???) ?? ?????-
????? ????????? ???????????????? ??????? (???)
[16, 20]. ??????????? ????????? ???????? ?????
???? ??????? ????????? ?? ?????????????????
??????????? ?????? ? ??????????? ???????-
??????? [14]. ?????? ??????? ?????????????
????????? ???????? ????????? ??????? ?????-
??????? ??????? [2] ????????? ?? ???????????
????????? ???????? ????? ??????? [15]. ?????-
????? ???????????? ?????????? ????????? ??-
?????? ???????, ?????????? ?? ????????????
??????????? [11]. ?????????? ????????????
?????? ??????? ?????????? ????????? ?? ????-
????? ???????? «???» (??? «?????», ?. ????)
[18]. ??????? ? ?????????? ???????? ???????? ???-
?????? ?? ???????????, ???????????????? ???-
???? ????????????? ??????? [8]. ??????? ??????-
???? ???? ??????????? ? ????????????? ???-
????? Microsoft Ex?el ?? ??????????? ???????-
????? ?tteStat. ? ??????????? ???? ????????
?????????? ????????? ???? ????????? ????-
?????? ?????????? ??????? ???????? ?????? ?????
????????????? ????????
??????? ???????????124
????? ? ???????????? ??????????, ?? ? ???????
????????? ????????? ?????????? ?? ??????
????????????.
?????????? ?? ?? ???????????
???????????, ?? ???????? ?. ???????? ??-
?????????????? ??????????? ???????????? ????
????????? ?? ???????? ??????????? ?????????:
? ??????? ????? ???????? ????????? ??? ? 3-4 
????, Mn ????? ??? ??? ? 120 ?????, Co – ?????
? 3 ????; ? ?????? ???? ??????????? ????????
????? Ca ? 12,6 ????, K ? 2,6 ????, ??????????
????? Cd, Fe ?? Pb ? 5, 1,5 ?? 2,3 ???? ??????????;
?????? ??????????? ???????????? ??????? ????-
???? 2005-2008 ??. ????????? ?? – ????????????,
??????? ????????????? – ???????????, ????????
2009-2012 ??. – ????????????, ??????? ??-
????????? ??????????; ????????? ?????????????
???? ??????? ?????????? ??? 23,0 ?? 5,5%. 
????? ??????????? ???????? ?? ???????
???????? ???????? ??????????? ????? ??????’?
????? ? ????? ?????????????? ??????????? ?
???????????? ?????????? ??????? ???????????
????????????????. ? ????? ?????? ???????-
?????????? ?????? ?????????? ?? ??????’? ?????
??????????? ???? ????????? ? ?????????
??????? ?????????? ???????, ???? ?????? ??
????????-???????????? ?? ???????????? ?????-
????, ? ???? ? ?. ???????? (?????????? ??????-
????? ?????) ?? ?. ?????? ?????? (?????? «???-
???» ?????) [1, 5]. 
? ??????? ????? ?. ???????? ???????? ???????
Cu ? 96,8%, Ca – ? 87,1%, Zn – ? 66,1% ??-
???????? ?????, Se – ? 37,8% ?? Fe – ? 27,4% 
?????. ????????? ? ??????? ????? ?. ??????
?????? ??????? ????? ?? ?? Zn, Se ?? Fe ????
???????? ? ???? ?????? ????????? ?????, ? ???? ?
56,6%, 23,8% ?? ? 22,6% ??????????. ????? Pb ?
??????? ????? ?. ???????? ?????????? ? ?????
??????????? ???????, ? ???? ??????????? ? ???
???? ???? ???????? ? ??????? 9,0% ????????.
????????? ???????????? Sr ???????? ? 66,1 % 
??????? ?????, ? ??? ? 14,6% ????? Sr ????-
??????? ?????????? ???????? ? ??? ????. ? ??-
????? ????? ?. ?????? ?????? ?????????? ?????
Pb ? Sr ??????? ???? ? 4,4%. ????????????
?????? ????????? ? ??????? ????? ???? ???????? ??
?????? ?????? ?????? ??????? ??????? ??
????????? Ca, Cu, Mn, Sr ?? Pb (?<0,001).
?? ???????????? ??????? ???????????? ?????
????? ?. ???????? ???????? ????????? ?????? Ca 
?? Cu ?? ????? 37,7±3,1 ???/?? ?? 0,3±0,03 ???/??
??????????. ? 97,2% ?????????? ????? ????? Zn ?
2,9 ???? ????? ???????? ????????? ?????????
??????????? ??????? ? ?? 58,35% ??????, ??? ?
????? ????? ?. ?????? ??????. ????????? Se ?
?????? ?? ????? ???? ????????? ? 1,5 ????, ??
?? 44,6% ?????, ??? ? ????? ????? ???????
???????. ????? K ? ????? ??????????? ???????
??????????? ???? ? 19,4% ????????????. ?????
Fe ?? 18,4% ??????????? ?????? ???? ????-
??????? ???????. ?? ?????? ?????????????????
????? Pb, Cd, Hg ?? Sr ???????? ? ???? ???????
?????? ????? ????? ???? ???????. ? ????? ????? ?.
???????? ????????????? ?????? ????? ????? Sr ?
11,1% ?????????????????, Pb – ? 2,8%. ? ?????
2,8% ?????????? ????? ????? Sr ???????????
?????? ????? ? 2,3 ????, ??, ????????, ??-
?’????? ?? ??????????? ????????? ????? Ca ?
?????. ??? ????????????? ??????? ?????? ???-
?????? ? ????? ????? ?. ???????? ?? ?. ???????
??????? ?????????? ??????????? ???????? ??
??????? S, Ca, Cu, Zn, Se (?<0,001), ? ????? Cl, K 
? Sr (?<0,05).  
????????? ?????????? ???????????? ??’?????
??? ??????? ???- ?? ?? ? ??’????? ???????? ?? ?
??????? ????? ?. ????????. ???????? ??????????
???????? ??’???? (r=0,633) ??? ??????? F ? ???? ??
??????? Mn ? ???????, ? ????? ????????? ??-
?????? ??’???? ??? ??????? Cu, Sr (r= - 0,417; r= - 
0,507 ??????????) ?? ??????? Mn ? ??????? ?????
?. ????????. ??????????? ????? ??????????
????????? ?????? Cu ? Pb ? ??????? ????? ???
?????????? ????????? Cd ? ?????? ???? ?. ???-
????? (r=0,767 ?? r=0,483 ??????????). ???????-
???? ?????????? ??’???? ????????? ???? ???
????????? Cu ? ???? ?? ? ??????? (r=0,763). 
?????????? ??'???? ????????? ???? ???????? ???
??????? Se ? ??????? ?? Cd ? ???? (r=0,845).  
????????? ?????????? ???????????? ??’?????
??? ??????? ???- ?? ?? ? ??’????? ???????? ?? ?
????? ????? ?. ????????. ??????????? ???????
?????????? ??’???? ??? ????????? Cd ? ???? ??
??????? S ? ????? ????? (r=0,833); ??????? ????-
?????? ??’???? ??? ??????? Pb ? ???? ?? Sr ?
??????? (r=0,922); ?????????? ??’???? ?????????
???? ??? ??????? ??????? Zn (0,03±0,01, 
???=1,0 ??/??3) ? ?????? ???? ?. ???????? ??
??????? ???? ??????? ? ????? ????? (r=0,836), ?
????? ??????? ??????? Cu (r=0,431).  
??? ??????????? ???????????? ?????? ?? ????
??????’? ????? ????????? ????????????? ????????
??? ?? ???. ? ????? ????? ?. ???????? ?????
???-???????? ????????? ? ????? ????????? ??
?????????? ? ????? ?. ?????? ?????? ?? 24,67% 
(?<0,05). ? ????? ????? ?. ???????? ???????? ??-
???????? ???????? ?????????? ?????????????-
?????? (???) ?? 24,87%, ???????? ?? 10,0% 
(?<0,05), ???????????????????? (???) ?? 25,3% 
(?<0,05) ?? ???????? ???????? ??????????
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????????????????? (??) ????????? ? ???????????
??? ????????? ? ????? ????? ????????????
??????. ????? ?????????????? (??) ? ????? ?????
?. ???????? ?? 19,8% (?<0,05) ? ?????, ??? ?
????? ????? ?. ?????? ??????. ???????? ?????-
????? ????????? ? ????? ????? ?. ???????? ????-
????? ??????????? ?? 24,95% ?? ??????
??????????? ?? 18,92% (?<0,001), ? ??????????
??????????? ????????? ?? 7,04%% (?<0,05) ???-
??????? ???? ?????????? ? ????? ????? ?. ??????
??????. ????? ???-???????? ????????? ? ???-
???????? ????? ?. ???????? ? ?? 53,17% ?????
????????? ?? ?????????? ? ????? ?. ??????
??????. ??? ???????? ?????????????? ??????-
????? ?? ??? ????????? ????? ???? ????????
?????????? ?????????? ???????? ?????????????
??????????? ? ????? ????? ?. ????????, ? ?????
?????????? ??????????? ?????????????? ???-
???? ?, ??????????, ?????????? ???????? ??
???????? ????????? ?? ??????????? ??????????
?????????????? ??????????? ????? ????? ????????-
???? ??????.
? ????? ?. ???????? ??????????? ??????????
??? ????????? ?????????????? ???????????, ?
????: ??????? Hg ? ??????? ? ???????????
?????????????? ??????????? (r=0,41; ?<0,01) ?
?????? ?????????? ??????????? (??) (r=0,32; 
?<0,05); ?????????? ?? ? ??????? ? ??????? Fe ?
Co (?????????? r=0,57 ? 0,43; ?<0,01 ? ???? ??-
??????); ??????????? ?????????????? ??????-
????? ? ?????? ????? (r=-0,49; ?<0,05); ?????-
????? ?? ? ??????? Mn (r=0,47; ?<0,05); ?????-
????? ??? ? ????????? Ca ?? Cu (r=0,52; ?<0,05 ?
???? ????????). ? ????? ?. ?????? ?????? ????-
???? ?????????? ??? ??????? Se ? ??????? ?
?????????? ??? (r=0,80) ? ?????? ?? (r=-0,813) 
(?<0,05 ? ???? ????????). ?’???????, ?? ? ?????
?. ???????? ????? ???????? ???’?????? ????????
??? ????? ? ????? Se (r=-0,87) ? Pb (r=0,85), 
?????????? ?? – ??? ?????? ? ????? Ni (r=-0,62), 
Br (r=-0,85) ? Sr (r=0,69) (? ???? ???????? ?<0,05); 
? ????? ?. ?????? ?????? ?????????? ?????????-
????? ??????????? – ??? ?????? Hg (r=0,65; 
?<0,01).
??????????????? ????????? ????? ?. ??????-
?? ????????????? ?? ??????? ? ?????? ???????
????? ??? 7 ?? 10 ????? (?<0,001); ?? ???????????
???? ???? ?? ?????? ??????? ?????? ????? ????
??????? ??????????? ??????? ??????? (?<0,001)
???? ????? ????? 7-?, 8-? ?? 10-??????? ????; ? 9-
? ?????? ????? ??????? ?? ???? ???????????
?????. ??????????? ???????? ???????? ????????
? 48,6% ????? ?. ????????, ?????????????? – ?
18,4%, ????? ?????????????? – ? 34,8%, ???? ??
???????? ????? ?. ?????? ?????? ?? ????????
????????????? ????????? 53,5, 12,4, 29,1%. 
?????????? ?????? ???????? ????? ?. ????????
?? ?. ?????? ?????? ?? ??????????? ???????-
??????? ?????? ?????????? ???????? ????????
?????????. ??????????? ???????? ?????????
??????? ????? ???? ???? ? ?????? ?????????????
??????? ?? 13,5% ?? 5,2% ??????????. ? 60% 
????? ?. ???????? ???????? ?????? ???????? ???-
??????? ????? ??? ??????? ???????. ???? ?. ???-
??? ?????? ?????????? ????? ?? 3,5% ??????,
??? ???? ?. ????????. ?????????? ?????? ????
???? ????? ????????? ?????????? 92,14% ??
93,4%. ???????????? ??????????? ????????
?. ???????? ????????? 83,4% ??? ??????? ???????
?? ?? 12,5% ????? ??? ?????????? ?????? ?.
?????? ??????. ? ???????? ???????? ?. ????????
????? ???????? ? ????????? 61,9% ??? ?????
????????????? ???????; ???????? ?? – ?? 19,4% 
????? ????? ????????????? ???????; ?????
???????? ? – ?? 16% ??????????? ??????
???????. ????????? ? ???????? ????? ?. ??????
?????? ???????? ???? ??????? ???????? ?? ??
11,4%. ???????????, ?? ? ???????? ?????
?. ???????? ????????? Ca ????? ?? ????????? ?
????? ??? ????; ? ????????????? Zn ?? 16,6%; 
???????? ?? 18,17% ?????????? ????? Fe, ?
?????????????? Ca:P:Mn ????????? 1:1,8:0,5. 
????????? ???? ? ??????? ??????????????? ? ?
?????????? ???????? ????? ?????? ??????.
????????? ??????? ?????????? ? ????????
???????? ????? ???? ???? ??? ??????? ???????
??????????? ????????????? ??? ?? ?? ? ??????-
??????? ???????? ?? ????? ?????????? ????????,
? ???? ?????????? ???????????? ????????.
? ????? ???????????? ??????????? ??????
?????????? ???????????? ???????? ?? ????????
????? ????????? ????????? ???????? ??????? ???
???????????? ???????? ??????????? ????????-
????????, ??? ??????????? ???? ? ???????
?????????? ?????, ?? ???????: ???????? ? ?????-
??????? ????????, ?????????? ? ??????-???-
?????????? ?????? (???.).
?????????? ????????? ????????????? ?????-
???? ????????? ????????????? ??????? ?????? ?
??????????? ??????? ???????? ????????? ??
????? ???????????? ???????? ????????. ??????-
?????? ???? ??????????? ?????????? ??????
?????? ?????? ??????????? ??? ? ?? ??????
??????? ?? ???????? ????????????????????
??????????????? ???????? ??????????? ??????-
??? ??????? ?????????????? ????? ?? ????????-




????????? ????? ???????? ?????? ???????????? ??????????? ?? ???????? ?????
????????
????????? ???????? ???????? ????????-
?????? ??????? ? ??????’? ????? ?. ???????? ?
??????????? ??????????? ? ???? ???? ????????,
?? ?????????? ????????? ????????????? ? ??????,
???? ?? ???????????? ??????? ? ????????????
????????? ??? ????????? ???????????, ?????-
????? ? ?????????? ??? ?? ?? ? ??????? ?? ?????
?????, ????? ????????? ??? ???????????? ???????
?? ??? ??????? ?????????, ????????? ?????????
????????, ?? ?? ???? ???????????? ??????????-
???? ? ???????????????? ?????????? ??????????
???????? ? ????? ???????????? ???????????????.
??????????? ????????? ?????????? ??????
???? ???’????? ? ??????? ????? ?????? ??
?????????????? ??????? ???????????? ????????
? ????? ??????????? ????????????????.
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?????, ?.?. ???????, ?.?. ?????, ?.?. ?????? // ?????-
?? ????????? ?????. – 2007. – ???. 49. – ?. 177–183. 
2. ??????? ????? ? ?????????? : ??????????? ???
?????????? ??????; ???. ???. ?.?. ????????????,
?.?. ????????. – ?.:????????, 1986. – ?. 129–131. 
3. ???????? ????????? ??????? ? ????? “??????????
?????? ?? ???? ??????, ??????????? ??? ??????????
???????”. – ??????? 2.2.4-171-10. – ????. ???????
??? ??????? ??? 12.05.2010 ?.? 400. 
4. ???????? ????????? ??????? ??????? ????-
???????? ??????? ????????? ????? (??? ???????????
????????? ?? ???????????? ??????????). – ???-201-
97. – ?., 1997. – ?. 20. 
5. ??????? ?.?. ???? ????????????? ????????-
?? ?? ???? ????? ?? ??????’? ????????? ??????????
??????? / ?.?. ??????? // ???????? ?? ??????’?. – 
2005. – ? 3 (34). – ?. 43–48. 
6. ???????? ????????? ?????????? ?????? ?????-
??? ????????? ? ?????? ????? ????????-???????????-
??? ???????. – ??? 081/12-0468-07 ??? 12.10.2007 ?.
7. ???????????????? ?????? ?????: ????? ?????-
?????? ??????????? / ?. ?????????, ?. ?????????,
?. ??????, ?.??? // ???? ???????.–2001.–?12.–?. 28–29. 
8. ????? ????????????? ?????? ????????? ?????-
?? ? ???????? ???????? ????????? ?? ???????; ???????-
???? ??????? ??? ??????? ? 272 ??? 18.11.1999 ?.
9. ?????? ???????. ?????. ????? ?????????? ?
????????????? ???? ?? ??????? ?? ??? ?????????-
12715/ ??? XX / 1
??? ???????. – ???? 17.4.3.06-86. – ?.:  ???-?? ????-
??????, 1987. – 65 ?.
10. ??????? ???????? ???????? ??????? ???????-
??? ????. – ???? 17.2.3.01-86. – ?.: ???-?? ????-
??????, 1986. – 16 ?.
11. ??? ???????????? ???? ?????????? ? ???????-
??? ?? ?????????? ????????: ????????? ?? ???????
??? 22.11.2004 ?.? 1591.  
12. ??????????? ????????. ??????????? ??
???????? ??????????? ?????????. – ?? 52.04.186-89. 
13. ?????????? ??????? ? ????? ?????? ??-
??????????? ??? ?? ???????????. – ?????? 4630-88. – 
?., 1988. – 50 ?.
14. ????????? ?.?. ???????? ???????????? ????-
??????? ???????? ????? ? ?????????? / ?.?. ???????-
??, ?.?. ????. – ?., 1959. – 24 ?.
15. ????????? ??? ?????? ????????? ???????? ?????-
???.–???. 3 / ??? ???.?.?.???????.–?.:?????, 2010.–60 ?.
16. ???????-?????? ??????????? ????????????-
???? ??????? ????????? ???????????? ??????? / 
?.?. ????????, ?.?. ????, ?.?. ?????????,
?.?. ??????? // ??????? ????????? ?????. – 2011. – ?
58. – ?. 361–366. 
17. ??????? ??????? ??????? ????? ? ?? ????-
??? ?? ?????????????? ??????? ?????? / ?.?. ???-
???, ?.?. ????????, ?.?. ????????, ?.?.???????. – 
?????????????? : ???-?????, 2004. – 148 ?.
18. ??? ?.?. ?????? ????????? ??????? ????????
??? ?????? ???????????? ???????????? ???????????
/ ?.?. ???, ?.?. ??????, ?.?. ????????? // ??????
??????????? ??????. – 2006. – ? 4. – ?. 16–20. 
19. Hendryx M. Relations between health indicators 
and residential proximity to coal mining in West Virginia 
/ M. Hendryx, M.M. Ahern // Am. J. Public. Health. – 
2008. – Vol. 98. – P. 669–671.  
20. Valko M. Metals, toxicity and oxidative stress / 
M. Valko, H. Morris, M. Cronin // Current Medicinal 
Chemistry. – 2005. – Vol. 12, N 10. – P. 1161–1208. 
REFERENCES
1. Fedorenko VI, Denysyuk OB, Mudra IG, Kitsula 
LM. [Influence of chemical factors of small intencity on 
the health of population of L'viv region]. Hihiyena na-
selenykh mists'. 2007;49:177–83. Ukrainian. 
2. Serdyukovskaya GN, Suhareva AG. [Hygiene of 
children and teenagers: manual for sanitary doctors]. 
Meditsina. 1986;129–131. Russian 
3. [State sanitary rules and norms “Hygienic re-
quirents for drinking water, assigned for consuming by 
human”]. DSanPiN 2.2.4-171-10. – Zatv. Nakazom MOP 
Ukrayiny vid 12.05.2010. N 400. Ukrainian. 
4. State sanitary rules for protection of atmospheric 
air of living places (from pollution with chemical and 
biological substances). DSP-201-97; 1997. Ukrainian. 
5. Klymchuk MA. [State of environment and its ef-
fect on health of population of L'viv region]. Dovkillya ta 
zdorovya. 2005;3:43–48. 
6. Method of performing of measurement of content 
of chemical compounds in blood plasma with the help of 
X-ray-fluorescent method. ??? 081/12-0468-07 vid 
12.10.2007. Ukrainian. 
7. Kirilenko Y, Kirilenko A, Lesnyk, Fus S. [Mul-
tielementary analysis of the hair: new opprtunities of 
diagnostic]. Liky Ukrayiny. 2001;12:28–29. Ukrainian. 
8. «Norms of physiological needs for basic nutri-
tional substances and energy of population of Ukraine», 
approved by decree of MH of Ukraine N 272 from 
18.11.1999.  
9. [Protection of environment. Soils. General re-
quirents and classification of the soils according polluting 
compounds to effection them]. Izd-vo standartov; 1987. 
Russian.
10. Rules of control of air quality of  living places. 
GOST.2.3.01-86. Izd-vo standartov; 1986. Russian. 
11. Decree of CM of Ukraine «About approvement of 
norms of nutrition of children in educational and sanation 
establishments» from 22.11.2004. N 1591. Ukrainian. 
12. Manual document. Manual for control of air pol-
lution. RD 52.04.186-89. Russian. 
13. [Sanitary rules and norms for protection of su-
perficial waters from pollution]. SanPiN 4630-88; 1988. 
Ukrainian. 
14. Stavyts'ka AB, Aron DI. [Methods of investi-
gation of physical development of the children and teena-
gers]; 1959. Ukrainian. 
15. Serdyuk AM. [Standards for evaluation of 
physical development of schoolchildren]. Kazka. 
2010;3.Ukrainian. 
16. Biletska EM, Onul NM, Mykhaylova LA, Krasota 
TV. [Sex-age pecularities of microelement status of 
population of industrial region]. Hihiyena naselenykh 
mists']. 2011;58:361–6. Ukrainian. 
17. Serdyuk AM, Belitskaya EN, Paran'ko NM, 
Shmatkov GG. [Heavy metals of the environment and 
their influence on reproductive function of women]. 
ART_PRESS; 2004. Russian. 
18. Fus SV, Lesnik SA, Kirilenko EK. [Analysis of 
structure of nutrition of the human as a basis of pro-
phylacsis of alimentary diseases]. Zhurnal praktychnoho 
likarya. 2006;4:16–20.Ukrainian. 
19. Hendryx M, Ahern MM. Relations between 
health indicators and residential proximity to coal mining 
in West Virginia. Am J Public Health. 2008;98:669–71.  
20. Valko M, Morris H, Cronin M. [Metals, toxicity 
and oxidative stress]. Current Medicinal Chemistry. 
2005;12:1161–208. 
?????? ???????? ?? ????????
21.11.2014 
